Abstract. 2014 The evolution with temperature of the cerium 3d and 4d core levels in CePd3 has been studied by X-rays Photoemission Spectroscopy (XPS). Whereas the bulk experiments (lattice parameter, X-rays absorption, inelastic neutron scattering...) indicate an increase in the cerium 4+(4f0 5d2) configuration as the temperature decreases, our XPS results show on the contrary a complete disappearance of this cerium 4+ configuration.
Abstract. 2014 The evolution with temperature of the cerium 3d and 4d core levels in CePd3 has been studied by X-rays Photoemission Spectroscopy (XPS). Whereas All the experimental details, both conceming the photo-emission and X-rays experiments, have been extensively discussed in our previous papers [4, 5] .
Let us just remember (i) that XPS experiments are essentially devoted to the study of surfaces. This is due to the fact that the escape depth of a photoelectron in the energy range we used (AlKa -1 500 eV) is less than 15 A ; (ii) that for the XPS experiment on rare earth compounds the main problem encounted is the oxygen affinity of the rare earth atoms which yields, even in ultra high vacuum « 1 0 -10 torr), to a rapid contamination of the surface layer. In our previous papers [4, 5] [7] the observation of these 3d and 4d replicate spectra is evidence that two different 4f configurations are present for times longer than that of the XPS measurements process (r '" 10 -6 s).
(ii) The A-values are an average between the dS/2 and d3/2 contributions which result from the spin orbit coupling acting on the d levels when one d electron has been ejected. In the case of the 3d levels of cerium this energy splitting b3d 19 eV.
(iii) Each cerium configuration (Ce3+ or Ce4+) can be characterized by the final states arising from the photoemission process : for instance in the case of the cerium 4d level the final states associated with a 4d9 4f1 configuration will be observed for Ce3+ whereas those associated with 4d9 (i.e. roughly the same as for lanthanum) will be observed for Ce4+.
As an illustration of this effect we report on figure 1 our results obtained for cerium metal (they are similar to those previously reported by Kowalczyk et al. [8] figure 1 it is essentially built by the 3d,,2 and 3d3/2 contributions. The position in energy of the various levels well agree with the hypothesis that only the trivalent configuration is present. figure 3 the photoemission spectra of valence electrons in CePd3 at T = 300 K is reported. Near the Fermi level the shoulder observed on the electrons density curves can be associated to the 4f electrons of cerium and except this small contribution the valence band is very similar to that of pure palladium [10] . Let us notice that no modification of this spectra has been observed when temperature was lowered down to 100 K. Fig. 3 [11] ).
Concerning the 4d lines of cerium in CePd3, we can notice that the Ce 3+ spectra (EL -110 eV, Fig. 5 ) is not well resolved as compared to the case of cerium metal (see Fig. 1 ). A similar lack of resolution has been previously observed on the mixed valence CeN compound by Baer et al. [11] [ 1] ), it appears that in the bulk the valency of cerium atoms goes towards 4+ when the temperature decreases (see Fig. 6 ) ; similar conclusions can be deduced from our preliminar X-rays absorption measurements which show also the increase of Ce4 + configuration when T is lowered down to 100 K. [12] have demonstrated that at the surface of samarium metal the valence state was not the same as in the bulk (SM2 ' at the surface and Sm3 + in the bulk) and recéntly similar effects have been found on amorphous (Lal-xSmx)soAu20 compounds [13] . Because of the absence of several nearest neighbours, it seems possible that the rare earth atoms at the surface stay in the valency corresponding to the highest 4f occupancy [12, 14] and this could explain for instance why the valence deduced from the XPS spectra is quite different from the valence deduced from the lattices parameter measurements (for CePd3 at T=300 K, V=3.3±0.1 (XPS) and V-3.55+0.05 (X-rays)). Nevertheless 
